Abstract Research on maternity care quality in the US often focuses on avoiding adverse events. Positive birth experiences receive less attention. This analysis used a mixed methods approach to identify factors associated with confidence and positive experiences during birth among a national sample of US mothers. Data are from a nationally representative survey of women who delivered a singleton baby in a US hospital in 2005 (N = 1,573). We explored the relationship between confidence, positive birth experiences and socio-demographic characteristics as well as factors related to the clinical encounter and health systems, including common obstetric procedures and interventions. Self-reported confidence during birth was the outcome in quantitative analyses. We used logistic regression analysis and qualitative analysis of open-ended survey responses. Approximately 42 % of mothers reported feeling confident during birth. Confidence going into labor was the strongest predictor of confidence during birth (adjusted odds ratio 12.88 for nulliparous women, 8.54 for parous women). Black and Hispanic race/ethnicity (compared to white) and having partner support were positively associated with confidence during birth for nulliparous women. Qualitative analyses revealed that positive experiences were related to previous birth experiences, communication between women and their clinicians, perceptions of shared decisionmaking, and communication among clinicians related to the timing and logistics of managing complications and coordinating care. For clinicians who care for women during pregnancy and childbirth, thoughtful, deliberate attention to factors promoting positive birth experiences may help create circumstances amenable to enhancing the quality of obstetric care and improving outcomes for mothers and infants.
Introduction
While a large body of research has explored risk factors for poor birth outcomes and rare, catastrophic birth events [1] , less attention has been paid to positive birth experiences and patient satisfaction in the US, where childbirth care has recently undergone substantial change [2] . For example, cesarean delivery rates have increased from 20.7 % in 1996 to 32.8 % in 2010, and rates of induction of labor increased from 9.5 % in 1990 to 23.4 % in 2010 [3] . Given these changes, understanding the relationship between positive experiences and childbirth care and the role of clinicians in cultivating positive experiences may be particularly important.
Confidence is related to positive birth experiences; women who report confidence during labor have a greater sense of control, feel more informed in making choices, and perceive their labor and delivery as less painful and more positive [4] [5] [6] . For example, the finding that a woman's confidence in her ability to cope with labor contributes significantly to her perception of pain during labor has led to increased clinical and research attention to a mother's confidence and self-efficacy during childbirth [4] . Conversely, fear and anxiety during labor and childbirth are associated with increased feelings of pain and need for medical pain relief, prolonged labor, and possibly increased risk of emergency cesarean section [7] [8] [9] [10] [11] . The individual and systems-level factors associated with confidence and positive experiences during childbirth have not been fully characterized in the US Research in other contexts indicates that confidence and positive birth experiences are associated with patient involvement in decisionmaking during childbirth [12] [13] [14] , having information on available options and feeling knowledgeable about childbirth [15, 16] , and clinician factors, such as familiarity with the delivery clinician [15, 17] , feeling supported by caregivers [14] , and midwifery care [18, 19] . Other factors associated with positive birth experiences include fulfillment of expectations [14, 20] , partner support [21, 22] , being more aware during the birth, vaginal birth [21] , and having a previous positive birth experience [4, 6, [23] [24] [25] .
While certain factors that are related to positive experiences are independent of the healthcare system, others depend on the organization, financing, and management of healthcare and the structures and policies that guide clinical care for pregnant women, characteristics that may differ in important ways between other countries and the US. We used a mixed methods approach to (1) identify individual factors and clinical or systems-level factors associated with confidence (quantitative) and (2) explore themes related to positive childbirth experiences (qualitative) among a nationally representative sample of US women. The goal of this analysis was to provide useful information to maternity care clinicians, program administrators, and policymakers that may help identify opportunities to increase maternity care quality and improve birth experiences for the nearly 4 million American women who give birth each year.
Methods

Data
Data for this analysis came from the Listening to Mothers II survey, a nationally-representative sample of women who gave birth in 2005 to a singleton baby in a US hospital (N = 1,573). Commissioned by Childbirth Connection and conducted by Harris Interactive, this survey used a validated methodology, which included both web-based and telephone modalities [26, 27] . Survey questions comprehensively addressed the labor and birth experience, including women's views and choices about childbirthrelated care and perceptions of the experience. The survey also included open-ended questions, and 97 % of respondents (N = 1,522) provided answers to these questions. Quantitative data from this survey have previously been used in public health and maternal health services research [28] [29] [30] [31] [32] [33] , but the open-ended response components of the survey have not been previously analyzed.
The data used in this analysis were de-identified existing records; the study was therefore granted exemption from review by the University of Minnesota Institutional Review Board (Study Number 1011E92983). This research was conducted in accord with prevailing ethical principles.
Variable Measurement
In the quantitative analysis, the primary outcome was whether women reported feeling confident while giving birth (yes/no).
The following three open-ended questions provided data for the qualitative analysis: (1) ''Apart from meeting your new baby, and knowing that your baby had no serious health concerns, what was the best part about your experience of giving birth?,'' (2) ''What's the worst thing that happened to you during your labor and birth?'', and (3) ''Is there anything else you would like to tell us about any aspect of your maternity experience?'' Responses to each question were typically 1-3 sentences long.
We identified two broad categories of interest (individual/maternal and clinical/systems) for both analyses. Quantitative measures in the individual/maternal factors category were parity (nulliparous vs. parous women), socio-demographic characteristics, and pregnancy-related factors (childbirth education, pregnancy intention, and views on medical intervention during childbirth). Variables related to the clinical/systems components included delivery type (planned cesarean, unplanned cesarean), labor induction, epidural analgesia, prenatal care clinician type (obstetrician-gynecologist, midwife, or other) and whether the woman had met her delivery attendant before giving birth. Women also reported whether or not they felt confident prior to the onset of labor, which we included as a covariate. Information on partner support during labor, a factor which previous studies have linked to positive birth experiences [21, 22] , was available for web respondents only (n = 1,382). In quantitative models, we controlled for missingness in this covariate among phone respondents.
Analysis
Quantitative
As prior research indicates that first-time mothers and experienced mothers have distinct birth experiences [4, 5, 7, 30, 34] , respondents were stratified by parity. We characterized the study population through descriptive statistics, both overall and by report of confidence while giving birth, and assessed bivariate statistical significance using v 2 tests. When the results from v 2 tests indicated significant variation, we used pairwise t tests to identify which groups were significantly different from one another.
For each parity group, we used logistic regression to examine the independent association of each predictor with confidence during birth. Analyses were conducted in Stata12 and weighted to be nationally representative.
Qualitative
The two broad categories described above (individual/ maternal and clinical/system factors) formed the basis of our initial coding scheme for the qualitative analysis. We developed sub-codes based on extant literature and variables in the quantitative analysis, and created a coding definition book to help build inter-rater reliability. As an initial step, we randomly selected a 5 % sample of responses, which were then independently coded by two of the authors (L.A., M.E.M.). We compared responses for inter-rater reliability, and refined the coding scheme and definitions through an iterative process to arrive at a final codebook. Finally, we analyzed the full sample (100 % of responses), dividing responses for independent coding by two researchers (L.A., M.E.M.). Each coder recorded emergent themes and reflections based on coding and research team conversations through written memoranda.
Results
Quantitative Analysis
Descriptive statistics for nulliparous (n = 548) and parous (n = 1,025) women in the study population are available in ''Appendix''. Socio-demographic characteristics broadly reflect the US childbearing population. Approximately 42 % of women reported feeling confident while giving birth, which was similar among both first-time (nulliparous) and experienced (parous) mothers (Table 1) . Confidence going into labor was strongly positively associated with confidence while giving birth for both parity groups. Among nulliparous women, race/ethnicity was also associated with confidence, with higher proportions of black (54 %) and Hispanic women (58 %) reporting confidence during birth than white women (34 %). Among parous women, having an unintended pregnancy and having a planned cesarean were negatively associated with confidence while giving birth, and agreeing that childbirth is a process that should not be interfered with unless medically necessary was positively associated with confidence during birth. Multivariate logistic regression results are shown in 
Qualitative Analysis
Qualitative results are presented within the two broad categories of individual/maternal factors and clinical/system factors, highlighting the key themes that emerged within each category. Table 3 shows the final qualitative coding framework. Overall, women who reported confidence in the quantitative survey tended to describe more positive birth experiences in the open-ended responses. Results are discussed in detail below, and Table 4 presents additional illustrative quotes for each theme.
Individual-Level Maternal Factors
A few individual-level factors emerged as important in the labor and birth experience. Women frequently mentioned whether they had given birth before (parity) in describing their current birth experience (i.e., the one described in the survey). In some cases, women reported having had previous experiences with medical complications or babies with serious health problems, which they noted caused them high levels of anxiety during their subsequent labor and delivery. Other women had experiences during delivery which differed from their previous deliveries in ways that undermined their confidence or were frightening:
I expected it to be a little more similar to my first labor -my first labor, I had no pain at the time I was supposed to push. This labor, I did and the pain didn't go away. So I felt like I wasn't strong enough to push with the pain.
Women reported that experiences during labor and delivery were related to their plans or intentions for that delivery. For example, women who had planned cesareans described feeling more in control of their birth experiences than women who had emergency cesarean deliveries. Support during labor from a partner or family member was often mentioned as an important, positive aspect of the birth experience. Overall, however, individual maternal factors arose in the data less often and less systematically than factors related to the clinical encounter, environment, or health care system.
Clinical Encounter and Systems Factors
Many women described the best and worst parts of their labor in relation to things that happened in the hospital during labor and delivery. The three most commonly identified codes in clinical/systems category were procedures, complications or unforeseen issues that arose during labor, and the role of clinicians. Obstetric procedures, particularly epidural analgesia, were one of the most frequently-mentioned aspects of the labor and delivery experience, though whether they were perceived as positive or negative varied widely. Women's experiences regarding obstetric procedures were strongly related to how positively they reported experiencing the delivery overall. For some women, the epidural was a vital aspect of a positive experience, keeping pain to a manageable level so that she could tolerate or enjoy the labor and delivery process: The epidural made it possible to push calmly and get through contractions easily which in turn made the whole experience much more easy [sic] to deal with.
Women reported negative experiences with epidural analgesia for a variety of reasons. Some felt pressured to get undergo the procedure, while others reported problems with the timing of epidurals, which could be anxietyproducing. In some cases, there were delays in getting a desired epidural because of the availability of hospital staff to administer it or miscommunications between clinicians:
By the time I asked for the epidural, the anesthesiologist was with someone else, and I was told that it would be awhile. Several hours passed and I asked for it again. By this time, there was a new nurse on staff. She turned to me and said 'You want an epidural?' I asked her if she was kidding, which she wasn't. She went to go get the anesthesiologist, and when she returned, she told me that he had gone home for the night.
Many women who had a negative experience related to epidural use identified this procedure (or delays in receiving it/miscommunications regarding it among providers) as the worst part of their experience, citing problems such as numbness of various body parts, numbness that inhibited pushing, pain and difficulties with the procedure itself, or the epidural wearing off or not providing effective pain relief. Many respondents described moments of fear and anxiety during the labor and birth process, particularly regarding complications or unforeseen issues that arose suddenly. Such an unanticipated event was often noted by women as the worst thing that happened during labor and delivery. The way in which women experienced such complications was often influenced by plans prior to labor, such as strongly desiring to have a vaginal birth, or expectations of labor and delivery based on their previous experiences. For women who described more positive overall experiences, complications tended to be a brief occurrence, such as a temporary abnormal fetal heart tracing, and the women experienced this as a ''near miss''-something that could have gone wrong but did not. Women who reported less positive experiences described an intensified version of the ''near miss,'' in which a complication would cause the threat of a cesarean delivery or other outcomes associated with anxiety and fear to loom for a longer period of the labor:
I experienced an intense sharp pain in my abdomen, and they feared my uterus had ruptured. It didn't, but from that point on I felt REALLY out of control and had no idea what was going. I feared that I would need a c-section, but was really incapable of talking to anyone. … I felt very out of control the entire time.
Many women mentioned the clinicians who cared for them when they described the best and worst aspects of their childbirth experiences. Themes in this category included the perception of informed consent and shared decisionmaking with clinicians, as well as the caring and empathy of clinicians, particularly nurses:
I had bad nurses during my first delivery; this time I had amazing nurses who treated me/us like a person, Individual-level maternal factors Previous birth experiences I had an easier time with this labor. Since my previous pregnancy ended in C-section birth, I was pleased with the fact that I successfully attempted a VBAC, resulting in a much more pleasant birth and postpartum I knew of all the things they had to do to prepare me for the c-section but all at once overwhelmed me and I began to cry and get scared. I had a BAD experience with epidural with my second baby. I thought it was going to happen again Plans and intentions I was induced with both babies, mainly because everything was ready and on schedule, the babies were just moving slowly. So for me, the best part was being able to be prepared for the actual delivery in regards to day, time, family, etc.
It went right along my birth plan and I was able to incorporate all my desires into the process. (best part)
Clinical encounter and health systems factors Procedures (especially epidurals) I was 7 cm dilated when I arrived at the hospital and was afraid that I wouldn't be able to have an epidural since I was so far along. The fear of having to go through the delivery without pain medication was very strong I had wonderful caregivers to support me during labor and delivery. Initially, I was scared to get the epidural (fear of needles) and was not pressured in any way to decide one way or the other. I have had friends that were basically forced the drugs whether they wanted them or not because that was hospital policy to deal with long labor. I did choose the epidural (eventually) and found it made my experience much more enjoyable
Complications or unforeseen issues During the labor the baby was facing the wrong direction, and she got stuck on my pelvic bone. The doctor could not get her to turn around so they gave me pitocin to make the contractions stronger, and push the baby down more I had to stop pushing because my baby's heart rate had dropped and it wasn't coming back up. So the doctor had to give me oxygen and we had to wait until his heart rate was good again. That was scary for me
Role of providers Knowing that my doctor that I'd been with since the beginning of my pregnancy was the one to deliver him and be with me. He helped prepare me for each step and made sure I understood and supported me. I liked feeling comfortable with my doctor, he made me feel like I mattered and wasn't just another pregnant woman. (Best part)
The doctor who delivered the baby was known to us, she was very calm throughout the process, thus keeping me calm…I was a little scared when I saw some of the instruments being prepared in front of me, but the nurse covered them up and said they take them out and have them prepared in case of an emergency Physical environment I have a 20 [year] gap between my 4th and 5th child. There were no birthing suites back then. I enjoyed the personal comfort of giving birth [without] being rolled away to some delivery room I liked the labor and delivery room at the hospital I was in…it was big and comfy and had room for anyone who wanted to be there and it had a cd player Logistics of coordination with providers and space I think the worst thing was the wait for the doctor before I could actually push the baby out. I had to wait 10 minutes because the doctor was in the middle of a delivery across the hall. That 10 minutes felt like 10 hours not just a patient whose needs are an irritation. They were caring, spent lots of time explaining (without condescension), and made us feel very comfortable.
Some women expressed the importance of having clinicians listen to what they were saying and the cues of their own bodies and personal experiences:
When I told my nurse that I felt the need to push, she told me it would still be a while and then she left the room. This made me feel that the one person who knew my body best (ME) was overlooked in the process of reading charts and monitors.
In addition to the above themes, several environment and system-level factors that influenced women's experiences also emerged. Many women mentioned being able to remain in the same room for labor, delivery and the immediate postpartum period as a very positive aspect of their experience. Problems with the logistics of coordinating various types of clinicians were related to more negative experiences. For example, several women mentioned feeling the urge to push, but being instructed to wait until the attending clinician arrived.
Discussion
The quantitative analysis revealed that confidence prior to the onset of labor was the single strongest predictor of confidence while giving birth. Other associations between measured individual and clinical encounter covariates and self-reported maternal confidence were much smaller in magnitude, but included race/ethnicity, partner support, and delivery mode. Qualitative analysis illuminated key themes of the patient experience of giving birth in US hospitals. Women's descriptions of the best and worst aspects of their birth experiences indicated that a woman's perceptions of her experience were related to the expectations she brought to childbirth and by communication with her clinician, as well as among clinicians. Communication regarding procedures and medical decisions for the management of labor and delivery was essential, particularly when there were rapid or unexpected changes in clinical circumstances. Among first-time mothers, women with partner support during labor reported confidence with greater frequency than those without such support, consistent with prior research [21, 22] ; however, black and Hispanic women were also more likely to report confidence compared to white women, which is, to our knowledge, a new finding that may warrant further study. For both first-time and experienced mothers, women with planned cesareans were less likely to report confidence than women with vaginal deliveries. This may be related to the results of a recent study, which found that while women with planned cesareans reported satisfaction, only about half felt fully informed, only a quarter knew exactly what was going to happen during the procedure in advance, and many had fairly high levels of anxiety both before and after the cesarean [35] . Our qualitative analysis, meanwhile, revealed the centrality of women's intentions and goals for the labor and delivery as well as the context in which procedures occurred.
Our analysis points to several important facets of positive birth experiences that are directly under the control of the clinicians caring for a woman giving birth. Intrapartum obstetric care is characterized by rapid changes in patient status and by interprofessional care teams; these factors may lead to stressful, strained communications, which impact patient perception of the childbirth experience. Specifically, the role of communication between clinicians around the timing and logistics for needed procedures or actions-including epidural analgesia, additional fetal monitoring, the urge to push, or cesarean delivery-is important for high reliability obstetric care [36] [37] [38] . In addition, communication with the patient during critical junctures of care or when there are changes in maternal or fetal health status is central to perceptions of the childbirth experience. The paradigm of patient-centered medical decision-making has much to offer women and clinicians by way of tools for approaching these crucial conversations [39, 40] . In addition, there has recently been increased attention to informed consent during obstetric care, and our findings indicate that improving this process would likely also improve patient experiences during childbirth [41, 42] .
Several individual-and systems-level factors that are not directly controlled by clinicians were important for how women experienced childbirth. Nevertheless, such factors should be understood as important to the type of birth experience that women report. One notable finding that emerged from our analysis was the association between confidence during labor and delivery and race/ethnicity among nulliparous women. Otherwise, individual-level characteristics did not have a clear and consistent association with confidence, but may play a part in generating personal expectations, intentions, and plans, which were important foundational factors for positive or negative experiences.
At an environmental or systems level, women highlighted the importance of their physical environment and the impact of certain hospital-or practice-specific policies or processes on their experience. Women cited the importance of the physical environment where they labored and gave birth-including privacy, space, and accommodations for their partner-as enhancing their well-being during this time. In addition, familiarity with the attending clinician was cited as a factor promoting a positive experience by several women in our analysis. To the extent that clinicians can influence these factors, they may be able to enhance the childbirth experience for the patients and families for whom they provide care.
Limitations
There are several limitations to our analysis. The Listening to Mothers survey did not collect information on prenatal care or clinical conditions that may affect the course of pregnancy and management of labor and delivery. Additionally, data were self-reported and do not include information from clinicians or clinical records. The measure of confidence used in the quantitative analysis is one-dimensional. In the qualitative data, women were not asked directly about confidence or positive birth experiences per se; as this was a secondary data analysis, we had no opportunity to follow up with women or interpret beyond what was available in the survey. Thus, our analysis was not able to capitalize on the richness of fully contextualized qualitative data.
Despite these limitations, our analysis offers two important contributions. First, by using a mixed-methods approach, we combined qualitative analysis of women's own words and descriptions with quantitative data on their experience to offer a more complete picture of the correlates of confidence and positive birth experiences. Secondly, we present findings that are relevant and actionable for clinicians who care for women during childbirth.
Conclusion
Understanding the relationship between positive birth experiences and individual, clinical and health systemlevel factors may be helpful in informing ongoing national dialogue regarding the development of quality measures for perinatal care and allow for the inclusion of relevant measures for both increasing positive outcomes and decreasing negative events. For clinicians who care for women during pregnancy and childbirth, thoughtful, deliberate attention to patient communication and to factors at either the individual or health systems levels that are related to positive labor and delivery experiences may help create circumstances amenable to enhancing the quality of obstetric care, and improving outcomes for mothers and infants. 
